Introduction
Malaria is one of the six major infectious diseases in human communities [1] . Annual mortality was reported to be 1.5 to 2.7 million worldwide and it is one of the four diseases causing deaths of children in Africa [2, 3] . Global strategy on malaria treatment is health management, use of beneficial drugs, vector control and training of health care [4] [5] [6] .
Plasmodium parasites are agents of rodent's malaria [7] . The life cycle is similar to another malaria parasite of mammals [8] . The study on the rodent's malaria can be a good model of human malaria infection. Quinine is an antimalarial drug which is made from Cinchona bark [9] . The mode of action of quinine is similar to chloroquine. For the first time, the effects of quinine on the hexokinase activity of Plasmodium berghei (P. berghei) were reported by Fraser and Kermack in 1957 [10] .
The first report due to quinine resistance in mice was presented by Thompson et al in 1965 [11] . Quinine alone or with other antimalarial medications is used to treat malaria cases especially in pregnant women near delivery [12] . Of course, the presence of Plasmodium falciparum (P. falciparum) has been reported even after treatment with quinine in humans [13] . Although it increases the parasite resistance, it is still regarded as one of the most commonly antimalarial drugs [6, [14] [15] [16] [17] .
There are some reports on the effects of chloroquine on some species of rodents infected by Plasmodium chabaudi, Plasmodium yoelii and P. berghei [18] [19] [20] . Since chloroquine and quinine are the most common antimalarial drugs, their therapeutic effects and risk of resistance to drugs were studied. In this study, we are aimed to assess the adverse effects of the drugs on testis tissue.
Materials and methods

Drugs
Drugs were prepared by the Diseases Center, Ministry of Health and Medical Education of Iran, and normal saline 0.9% was from Merck Company, Germany.
Plasmodium berghei
Objective: To evaluate the effects of quinine and chloroquine against male mice infected with Plasmodium berghei and their adverse effects on the mice testes. Methods: In this study, 48 adult male mice, (20) (21) (22) (23) (24) (25) 8 when compared to that on day 0, whereas it was 9% on day 9 . There was no orchitis found in this group. The mortality of mice after exposing to quinine on day 5 was 8.3%, whereas from day 10 to day 14 it was 91.7%. We found 75% orchitis occurred in quinine treated group. There was a significant difference between quinine and chloroquine effects on the parasite and also mice testes (P<0.05). Conclusions: In this study, It can be concluded that male mice have full resistance to the quinine. Quinine does not only make male mice recover completely, but also cause inflammation on mice testicles tissue.
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Animals
The adult male albino mice, (20) (21) (22) (23) (24) (25) g), 8 to 12 weeks old were selected. Animals were housed under 12/12 h light/dark cycle, and were given easy access to food and water. Para aminobenzoic acid was not added to their diets in the animal house.
All rodents were kept based on the recommended maintenance guide and use of animals in institutions, and the Applied Research Ethics National Association (Applied Research Ethics National Association Office of Laboratory Animal Welfare) [21] .
Malaria parasite
P. berghei strain NK65 from the Aberdeen, University of Scotland was prepared with the help of Dr MohammadZadeh from Urmia University of Medical Sciences.
Experimental design
This study was conducted from December 2009 until May 2010 in the School of Public Health, Tehran University of Medical Sciences. Forty eight adult male mice were divided into four groups with 12 mice in each group. The mice were infected via injection with 0.2 mL suspension of 10 6 parasitized erythrocytes intraperitoneally. Blood samples were taken from the tail of mice and parasites were determined after the preparation of thin blood smear and staining with the Giemsa. The percentage of contamination was counted using the binocular microscope and a counter. Glass slides were painted with emersion oil and ocular 10 暳 , and 100 暳 fields. The principles of treatment were the proposed protocol of the WHO treatment guidelines and instruments described by Ryley and Petrs in 1970 [6, 22] . Chloroquine was administered to the mice in the first group as 20 mg/kg b.w. once a day for four consecutive days. Quinine at a dose of 20 mg/kg b.w. was given to the mice in the second group for the first day and 10 mg/kg b.w. for the second to fourth day. In the third group (positive control), the normal saline 0.9% was used for four consecutive days.
In the fourth group (negative control), the 12 mice selected were not parasitized or given any treatments, in order to evaluate the natural mortality rate of the mice in the animal house. In this study, the mice life span, parasitemia, mortality rate, and adverse effects of the drugs were recorded.
Statistical analysis
The data were analyzed by one way ANOVA test and SPSS software. P value less than 0.05 was considered as a significant value.
Results
In chloroquine treated group, after injection, parasitemia was reduced gradually. On day 4 (24 h after the last treatment dose), it reached zero and still remained zero until day 7 (three days after treatment). About, 58.33% mice were fully recovered and were still alive until 28 days, whereas the rests were dead after 26 until 28 days (Figure 1 ). In this group, parasitemia was 4% on day 8 when comparing to that before treatment. The orchitis and urinary tract discharge were not found among the treated mice. In addition, the signs of necrosis and inflammation were not observed at the point of the needle injection site over the past few days after the last injection.
Parasitemia was not significantly reduced after the injection of quinine and it was increased four-day post treatments (Figure 1 ). The increase of parasitemia was found to be 5%, and 11.2% four, and seven-day post treatments, respectively. The mortality of the mice was found to be 8.3% and 91.7% five and ten to fourteen-day post treatments, respectively. Orchitis and discharge of uro-genitally tract infections were observed in 75% of the samples treated. The percentage of parasitemia increased in the third group (receiving placebo). This index was 16 .4%, and 17.9% on day 4 and 5, respectively, whereas it was found to be 26.4% eightday post treatments. There was a significant difference between the first and third group (P<0.05). There were no secretions from infected orchitis or uro-genital discharge among the mice in the third group when compared to the second group.
The average of parasitemia percentage was 2.5% among the mice on day 4 of the first and second group, whereas it was found to be 16.4% in the third group (P<0.05). The average of parasitemia percentage was 9.2% among the samples treated by chloroquine and quinine eight-day post treatments, whereas it was calculated as 26.4% in the third group (P<0.05). Among the drugs used in rodent's malaria treatment, chloroquine was the most effective on P. berghei.
No adverse effect of chloroquine was observed on the mice testes. Survival rate of mice was shown in Figure 2 . Average life span was 15 days in the third group. Among the treated groups, the average of life span in the first group was longer than that of the other groups.
In the fourth group 99% of the mice died after 35 days, whereas, all the mice died after 14 days in the third group. The life span of mice was found to be 26 days approximately in the first group, while samples in the second group survived until the end of the fourth day. 
Discussion
The purpose of this study was the effect of quinine and chloroquine drugs on the malaria and their adverse effects on the mice which were infected with P. berghei. Generally, the symptoms of malaria in human include headache, muscle pain, stress, nausea, vomiting, fatigue, weakness and in extreme cases of cerebral malaria [23] . There are many reports due to effects of some chemical and natural compound with different doses against P. berghei [24, 25] .
The subcutaneous dose of 2 mg/kg of quinine had no therapeutic effect while the dose of 850-950 mg/kg reported the lethal dose [26, 27] . In our study, a dose of 50 mg/kg of quinine had no therapeutic effect that expresses resistance of the drug on P. berghei. There are some reports due to adverse side effects of quinine that can cause hypoglycaemia, agranulocytosis, bleeding disorders, cardiovascular disease, blindness and death [28, 29] .
The adverse effects of quinine on rodents have been investigated in many studies [9, [30] [31] [32] [33] [34] [35] [36] .
In this study for the first time, the adverse effects of chloroquine and quinine as orchitis and uro-genitaly discharge in male mice were investigated. Signs and symptoms such as inflammation, swelling, redness and discharge of the testis were found among the 75% of the samples treated with quinine. These factors with resistance of P. berghei to quinine have been considered the main causes of mice death in this investigation. By now, there are many reports due to chloroquine treatment with different doses against P. berghei [37] [38] [39] .
Despite the increasing reports due to resistance of parasite to chloroquine in some parts of the world [6, 16] , this drug remains one of the most common to malaria treatment [14, 15] .
In our study, although the relative resistance of P. berghei to chloroquine was observed but there are no adverse effects found among the samples. In our study, 58.33% of the cases were fully recovered and the rest died due to increasing the parasitemia and no adverse effects of the drug on the mice testes were observed.
In conclusion, although, quinine associated with chloroquine has been administrated to breakdown of drug resistance [6, [40] [41] [42] , but this investigation indicated that P. berghei was quite resistant to quinine but tolerant to chloroquine. With regard to the significance of malaria in the world and treatment of high-risk age group, the use of alternative drugs is suggested.
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